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(54) REAR PROJECTION DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a device thinner by making the 
depth of a housing smaller than correctional ones though the device 
possesses a large screen by at least reciprocating the optical path of 
video light between a reflecting means and a screen. 
SOLUTION: P-polarized video light from a projection lens 5 is reflected 
by a first reflection mirror 6. and is radiated on the reflecting means 7. 
The reflecting means 7 is constituted of a 1/4 wavelength plate 71 as a 
phase difference generating member and a second reflection mirror 72 
as a reflecting member, and the video light reflected by the second 
reflection mirror 72 is changed into the polarized video light of S-wave 
and is radiated on a light separating means 8. The polarized video light 
of the S-wave is reflected by the lower area of a plane polarization 
mirror 8, and is radiated on a nearly entire area excluding the lower 
area of the reflecting means 7. Then, it passes the 1/4 wavelength 
plate 71 twice, that is, it is made incident on and is reflected, so that it 
is converted into the polarized video light of P-wave. The polarized 
video light of the P-wave is radiated on the entire area of the plane 
polarization mirror 8, and is projected and displayed on the rear face 
side of the screen 3. 



LEGAL STATUS 

[Date of request for examination] 02.1 2.2002 

[Date of sending the examiner s decision of rejection] 1 1 .01 .2005 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of fmal disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 




http://www1 9.ipdl.ncipi.goJp/PA1 /result/detail/main/wAAAl FaGu5DA41 01 86507P1 .htm 



2005/06/16 



Searching PAJ 




rejection] , 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



2/2 ^— V 




Copyright (C); 1998,2003 Japan Patent Office 



http://www1 g.ipdi.ncipi.go Jp/PAI /result/detail/main/wAAA1 FaGu5DA41 01 86507P1 .htm 2005/06/1 6 



JP.10-186507.A [CLAIMS] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tooth-back projection mold display characterized by having a means to reflect the image light 
from an image projection arrangement in a screen tooth-back side, and making the optical path of said image 
light go at least between this reflective means and a screen. 

[Claim 2] The tooth-back projection mold display according to claim 1 characterized by using the LED light 
source which has the three primary colors of R, G, and B as the light source of said image projection 
arrangement. 

[Claim 3] Said light source is a tooth-back projection mold display according to claim 2 characterized by being 
the white LED light source which emits light in the white light. 

[Claim 4] The tooth-back projection mold display according to claim 1 characterized by using a metal halide 
lamp as the light source of said image projection arrangement. 

[Claim 5] The tooth-back projection mold display according to claim 1 to 4 characterized by forming said 
screen in a concave bend side configuration to an observer. 

[Claim 6] The tooth-back projection mold display according to claim 5 characterized by said screen consisting 
of the clear layer which is located in said diffusion layer [ which was located in said observer side and has 
constituted said concave bend side configuration ], and image projection arrangement side, and constitutes a 
concave bend side configuration to this image projection arrangement. 

[Claim 7] The tooth-back projection mold display according to claim 6 characterized by being formed so that 
said clear layer may accomplish a Fresnel lens. 

[Claim 8] The tooth-back projection mold display according to claim 5 to 7 characterized by for said concave 
bend side configuration receiving horizontally at least, and curving in the shape of radii. 

[Claim 9] Said reflective means is a tooth-back projection mold display according to claim 1 to 8 characterized 
by polarizing a predetermined include angle in the image light which carries out incidence, and reflecting in it. 
[Claim 10] It is the tooth-back projection mold display according to claim 9 characterized by to be prepared in 
the tooth-back side of said screen, to have an optical separation means reflect other image light while 
penetrating only the image light by the predetermined polarization component and indicating by projection at the 
tooth-back side of this screen, and for said reflective means to polarize a predetermined include angle from 
said image projection arrangement or an optical separation means to image light, and to reflect it in this optical 
separation means side. 

[Claim 11] the phase-contrast generating member which said reflective means is arranged between the 
reflective member which reflects the image light from said image projection arrangement or an optical 
separation means, and this reflective member and said optical separation means, and polarizes one half of said 
predetermined include angles in the image light which carries out incidence, and carries out outgoing radiation 
to it — since — the tooth-back projection mold display according to claim 10 characterized by to be 
constituted. 

[Claim 1 2] Said phase contrast generating member is a tooth-back projection mold display according to claim 
1 1 characterized by being constituted with the quarter-wave length plate. 

[Claim 13] Said optical separation means is a tooth-back projection mold display according to claim 10 to 12 
characterized by being the plane polarized light mirror which penetrates only a predetermined polarization image 
light. 

[Claim 14] Said image projection arrangement is a tooth-back projection mold display according to claim 1 to 13 
characterized by irradiating only the image light by the predetermined polarization component. 
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[Claim 1 5] In the tooth-back projection mold display which expands the image lignt from an image projection 
arrangement, and indicates by projection from a tooth-back side at a screen While being prepared in the tooth- 
back side of said screen, penetrating only the image light by the 1st polarization component and indicating by 
projection at the tooth-back side of this screen It has an optical separation means to reflect other image light, 
and a reflective means to polarize a predetermined include angle in the image light which carries out incidence, 
and to reflect in this optical separation means side. Said image projection arrangement The image light by the 
2nd polarization component is irradiated. Said reflective means the phase contrast generating member which it 
is arranged between the reflective member which reflects the image light from said image projection 
arrangement or an optical separation means, and this reflective member and said optical separation means, and 
polarizes a predetermined include angle in the image light which carries out incidence, and carries out outgoing 
radiation to it — since — the tooth-back projection mold display characterized by being constituted. 
[Claim 16] Said 1st and 2nd polarization image light is [ both ] tooth-back projection mold displays according to 
claim 15 characterized by being the image light by the same polarization component. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a tooth-back projection mold display, in detail, this invention receives the 
projection image from an image projection arrangement in the tooth-back side of a screen, and relates to the 
tooth-back projection mold display which emitted image light towards the observer located in the transverse- 
plane side of a screen. 
[0002] 

[Description of the Prior Art] Drawing 12 is the block diagram of an outline having shown the conventional 
tooth-back projection mold display. This tooth-back projection mold display The outline configuration is carried 
out by the projection equipment 102 arranged in a case 101, the projection lens 103, the reflective mirror 
104,105, and the transparency type screen 106. The projection image light from projection equipment 102 is 
reflected by the reflective mirror 104,105 through the projection lens 103, incidence of this projection image 
light is carried out to the tooth-back side of the transparency type screen 106, and an observer can see an 
image in the transverse-plane location of the transparency type screen 106. And in this kind of tooth-back 
projection mold indicating equipment it has the advantage that big-screen-izing is easy compared with what is 
equipped with the Braun tube as a display means. 
[0003] 

[Problem(s) to be Solved by the Invention] And in order to enlarge the screen of the above-mentioned 
conventional tooth-back projection mold display, optical-path distance from projection equipment 102 to a 
screen 106 must be lengthened, using the large projection lens 103 of the rate of expansion projection. 
[0004] However, in the present condition, there was a limitation in the rate of expansion projection with the 
projection lens 103, and when the big projection lens 103 of this rate of expansion projection was formed on the 
other hand, there was a problem that the depth of a case 101 became large and-izing could not be carried out 
[ thin shape ] by arrangement or the configuration of a reflective mirror. 

[0005] Moreover, when optical-path distance from projection equipment 102 to a screen 106 was lengthened, 
the depth of a case 101 became large similarly and there was a problem that-izing could not be carried out 
[ thin shape ]. 

[0006] In view of this point, it succeeds in this invention, and though it is a big screen, it aims at offering the 
tooth-back projection mold display which made depth of a case small and thin-shape-ized it conventionally. 
[0007] 

[Means for Solving the Problem] This invention is equipped with a means to reflect the image light from an 
image projection arrangement in a screen tooth-back side, and the optical path of said image light is made to go 
and come back to it at least between this reflective means and a screen in a tooth-back projection mold 
display. 

[0008] By this configuration, optical-path distance can be earned between a reflective means and a screen, and 
depth of a case can be made small. And reinforcement can be attained, while it is uniform compared with other 
lamps and being able to realize a high grade and wide range color reproduction by using the LED light source 
which has the three primary colors of R, G. and B as the light source of said image projection arrangement. 
[0009] Moreover, as the light source of said image projection arrangement, compared with the conventional 
halogen lamp, a color temperature is high (5000-7000 degrees K), and expansion projection of the color image 
clearer than before can be carried out by [ with high (50 - 80 Im/W) luminous efficiency ] using a metal halide 
lamp. 
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[0010] Furthermore, the screen i$ preferably formed in the concave bend side configuration to the observer. 
Since the screen is formed in the concave bend side configuration to the observer by using this configuration, 
an observer will receive the sensibility enclosed by the image which constitutes a concave bend side 
configuration, and presence increases. 

[001 1] And it is good also as a configuration from which said screen consists of the clear layer which is located 
in a diffusion layer [ which was located in the observer side and has constituted the concave bend side 
configuration ], and image projection arrangement side, and constitutes a concave bend side configuration to an 
image projection arrangement. Here, when the clear layer has constituted the concave bend side configuration 
to the image projection arrangement, said focal gap is cancelable [ when image formation distance is set up 
between the optical outgoing radiation section of an image projection arrangement, and the core of the diffusion 
layer which has constituted the concave bend side configuration, in the perimeter section of a diffusion layer, 
the distance between image projection arrangements becomes longer than image formation distance, and a 
focal gap arises, but ] with a refraction operation. 

[0012] Moreover, it may be formed so that said clear layer may accomplish a Fresnel lens. The directivity of 
light can be raised by making it this configuration. Furthermore, said concave bend side configuration may 
receive horizontally at least, and may curve in the shape of radii. Thus, since an acljacent screen can constitute 
the continuous radii concave bend side even if it puts a tooth-back projection mold display in a row linjng up 
side-by-side and big-screen-izes it, in receiving horizontally and curving in the shape of radii, it can prevent 
that an unnatural stage is generated in the image over an acljacent screen. Of course, since the screen which 
adjoins each other up and down constitutes the continuous field even if it puts it in a row also in a vertical list 
and big-screen-izes further, it can prevent that an unnatural stage is generated in the image over the screen 
which adjoins each other up and down. Moreover, when accomplishing what curved in the shape of radii also not 
only to a horizontal direction but to the perpendicular direction, i.e., the spherical surface, it can big-screen-ize 
similarly. 

[0013] Moreover, it is good also as what polarizes a predetermined include angle in the image light which carries 
out incidence of said reflective means, and is reflected in it. And while being prepared in the tooth-back side of 
a screen, penetrating only the image light by the predetermined polarization component and indicating by 
projection at the tooth-back side of this screen, specifically, it is good also as that in which an optical 
separation means reflect other image light, and a reflective means polarize a predetermined include angle from 
an image projection arrangement or an optical separation means to image light, and reflect in this optical 
separation means side are formed. 

[0014] Optical-path distance can be earned certainly, without enlarging depth of a case, without the image light 
from a reflective means penetrating an optical separation means, and being indicated by projection to a screen 
tooth-back side until reflection of the count of predetermined accomplishes with a reflective means by using 
this configuration. 

[0015] moreover, the phase-contrast generating member which polarizes one half of said predetermined include 
angles in the image light which is arranged between the reflective member which reflects the image light from 
an image projection arrangement or an optical separation means, and this reflective member and said optical 
separation means, and carries out incidence of said reflective means, and carries out outgoing radiation to it — 
since — it may constitute and, specifically, a quarter-wave-length plate may constitute this phase-contrast 
generating member. 

[0016] By using this configuration, in a reflective means, twice [ a total of], image light passes a phase contrast 
generating member, and outgoing radiation of 90 polarization is given and carried out to a predetermined include 
angle, i.e., incidence image light, at the time of incidence and outgoing radiation. 

[0017] Furthermore, said optical separation means can be constituted from a plane-polarized-light mirror which 
penetrates only a predetermined polarization image light, and depth of a case can be made small compared with 
the thing of a cube configuration like prism. 

[0018] And said image projection arrangement irradiates only the image light by the predetermined polarization 
component, and is changed into the image light by the polarization component which penetrates an optical 
separation means by reflection of the count of predetermined with a reflective means. 

[0019] Furthermore, while being prepared in the tooth-back side of a screen, penetrating only the image light by 
the 1st polarization component preferably and indicating by projection at the tooth-back side of this screen It 
has an optical separation means to reflect other image light, and a reflective means to polarize a predetermined 
include angle in the image light which carries out incidence, and to reflect in this optical separation means side. 
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An image projection arrangement.The image light by the 2nd polarization component is irradiated. A reflective 
means the phase contrast generating member which it is arranged between the reflective member which 
reflects the image light from an image projection arrangement or an optical separation means, and this reflective 
member and said optical separation means, and polarizes a predetermined include angle in the image light which 
carries out incidence, and carries out outgoing radiation to it — since — you may make it constituted 
[0020] Without carrying out the predetermined include-angle polarization of that oscillating direction, whenever 
it passes a phase contrast generating member, reflecting the image light from an optical separation means, and 
enlarging depth of a case until it is changed into the 1st polarization image light, the 2nd polarization image light 
irradiated from the image projection arrangement by using this configuration can earn optical-path distance 
certainly, and can thin-shapeHze equipment conventionally. 

[0021] And said 1st and 2nd polarization Image light is made [ both ] into the image light by the same 

polarization component. 

[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained based on drawing showing the example of a 
gestalt of the 1 operation. Dr awin g 1 is the outline block diagram showing the gestalt of 1 operation of the 
tooth-back projection mold display of this invention. 

[0023] In drawing, the transparency-type diffusing screen of a flat-surface configuration with which a tooth- 
back projection mold display and 2 were prepared in the case, and 3 was prepared for 1 in the transverse plane 
of a case 2, and 4 are image projection arrangements which carry out outgoing radiation of the image light which 
Indicates by projection from the tooth-back side of a screen 3. 

[0024] As the image projection arrangement 4 is shown in drawin g 2 , a reflector 41. the metal halide lamp 42 as 
the light source, and the UV/IR filter 43 are arranged in order, and ahead [ the ], the condensing lens 44, the 
LCD panel 45, and the color filter 46 are arranged further in order. And after penetrating the UV/IR filter 43 and 
being condensed with a condensing lens 44. the Image light by the polarization component of the oscillating 
direction by which graphic display Is carried out carries out incidence of the white light irradiated from the lamp 
42 to the LCD panel 45. 

[0025] A white Image light which passed the LCD panel 45 Is changed into a synthetic Image light of each color 
corresponding to R, G, and B by the color filter 46. This color filter 46 is divided Into many minute fields, and 
the filter section which penetrates only R in each field, the filter section which penetrates only G. and the filter 
section which penetrates only B are arranged in the shape of a matrix. 

[0026] Moreover, 5 Is a projection lens to carry out incidence of the synthetic image light which penetrated the 
color filter 46, and carry out expansion projection of this image light to a screen 3 side. Here, compared with 
the conventional halogen lamp, a color temperature is high (5000-7000 degrees K). and the metal halide lamp 42 
as the light source is one with high (50 - 80 Im/W) luminous efficiency, and can carry out expansion projection 
of the color image clearer than before. Moreover, by adopting an aspheric lens as a condensing lens 44, by 
coating the front face of the lens with the antireflection film, many amounts of ambient light are collected, 
permeability Is raised, and the illuminance rise is aimed at. Thereby, expansion projection of the bright clear 
image is carried out at a screen 3. 

[0027] In addition, in the example of a gestalt of this operation, the predetermined polarizing plate (not shown) 
is arranged at the incidence [ of the LCD panel 45 ], and outgoing radiation side so that only the image light of a 
P wave may be Irradiated for the polarization component of the oscillating direction from the image projection 
arrangement 4. Moreover, although the case where a metal halide lamp 42 is used as the light source of the 
image projection arrangement 4 is explained, as shown in drawin g 3 , the white LED light source 47 which has 
the three primary colors of R, G, and B may be used. Although the case where the single LED light source 
which emits light in the white light is used is explained here, you may make it make the light of two or more LED 
light sources which emit light in each color of R, G, and B compound. 

[0028] And while it is uniform compared with other lamps and being able to realize a high grade and wide range 
color reproduction by using the LED light source as the light source, It becomes possible to attain 
reinforcement. 

[0029] Moreover, 5 is a projection lens to carry out incidence of the synthetic image light which penetrated the 
color filter 46. and carry out expansion projection of this image light to a screen 3 side. 6 is the 1st reflective 
mirror which reflects the image light of P polarization from the projection lens 5, and the polarization image light 
of the P wave reflected by the 1st reflective mirror 6 is irradiated by the below-mentioned reflective means 7 
(refer to drawin g 4 ). 
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[0030] The reflective means 7 consists of a quarter-wave length plate 71 as a phase contrast generating 
member, and a 2nd reflective mirror 72 as a reflective member, and the polarization image light of the P wave 
from the 1st reflective mirror 6 passes through the lower field of the quarter-wave length plate 71, and it is 
irradiated by the lower field of the 2nd reflective mirror 72. At this time, the image light irradiated by the 2nd 
reflective mirror 72 is the image light which that oscillating direction rotated 45 degrees to the P wave. 
[0031] And after the image light reflected by the 2nd reflective mirror 72 passes the quarter-wave length plate 
71 again, it is irradiated by the below-mentioned optical separation means 8 (refer to drawin g 5 ). At this time, 
the image light irradiated by the optical separation means 8 is the polarization image light of the S wave which 
that oscillating direction rotated 90 degrees to the P wave. 

[0032] While the optical separation means 8 penetrates only the polarization image light of a P wave and 
indicates by projection at the tooth-back side of a screen 3 It consists of plane polarized light mirrors which 
reflect other image light, and the polarization image light of the S wave irradiated from the reflective means 7 is 
reflected in the lower field of this plane polarized light mirror 8. and the polarization image light of that S wave 
is irradiated by the **** field except the lower field of the reflective means 7 (refer to drawin g 6 ). At this time, 
the image light irradiated by the reflective means 7 is changed into the polarization image light of the P wave 
which that oscillating direction rotated 90 degrees to the S wave by passing the quarter-wave length plate 71 
of the reflective means 7 twice [ a total of ] at the time of incidence and outgoing radiation. 
[0033] The polarization image light of the P wave by which polarization reflection was carried out in the ^s**** 
field of this reflective means 7 is irradiated by all the fields of the plane polarized light mirror 8. passes the 
plane polarized light mirror 8. and it is indicated by projection at the tooth-back side of a screen 3 (refer to 
drawin g 7 ). By this, an observer can see an image in the transverse-plane location of a screen 3. 
[0034] Thus, by reflecting multiple-times image light between the reflective means 7 and the plane polarized 
light mirror 8, optical-path distance can be lengthened, depth of a case 2 can be conventionally made small and 
the screen of a screen 3 can be enlarged. 

[0035] By the way, although the tooth-back projection mold display in the example of a gestalt of operation 
mentioned above explained the case where a screen was made into a flat-surface configuration, the case where 
it considers as a concave bend side configuration to the observer located in the transverse plane of a screen is 
explained below. In addition, the same sign is attached about the part of the same configuration as explanation 
of the example of a gestalt of operation mentioned above, and the explanation is omitted. 

[0036] Drawin g 8 is the perspective view showing the appearance of the tooth-back projection mold display 81 
in the gestalt of this 2nd operation, and drawin g 9 is an outline top view for explaining the configuration of the 
screen of this tooth-back projection mold display 81. 

[0037] As shown in drawing 9 . the diffusing screen 30 of the tooth-back projection mold display 81 in this 
invention is equipped with the diffusion layer 31 formed in the concave bend side configuration to Observer A. 
Formation of a diffusion layer 31 can carry out embossing of the transparence plate formed in the concave 
bend side to irregularity, can stick on the concave bend side of a transparence plate a diffusion sheet (sheet 
with which the so-called lusterless irregularity, the semicircle column-like unit lens section, etc. were formed), 
or can be performed by making a minute diffusion particle mix in the interior of a diffusion layer. 
[0038] It should curve in the shape of radii with the gestalt of this operation only by the concave bend side in a 
diffusion layer 31 receiving horizontally. That is, it is making cylindrical [ some ] into the configuration which 
starts in the shape of a rectangle and is acquired. And the diffusing screen 30 has set up the curvature of the 
concave bend side in the diffusion layer 31 concerned so that the spacing L between the virtual flat surfaces X 
and the longitudinal-direction peripheries of a diffusion layer 31 which touch the core of a diffusion layer 31 
when constituted for 45 inch screens may be set to about 30mm. 

[0039] Since the diffusion layer 31 of a diffusing screen 30 is formed in the concave bend side configuration to 
Observer A as described above, Observer A will receive the sensibility enclosed by the image which constitutes 
a concave bend side configuration, and presence increases. 

[0040] In addition, although a focal gap will occur in an image formation side in the periphery since a diffusion 
layer 31 has a concave bend side configuration as described above When being arranged so that the projection 
distance from the image projection arrangement 4 to a diffusing screen 30 may serve as 60-70cm of 
abbreviation A focus gap of the image according to a focal gap of the image formation side in a periphery to the 
image of the whole by which image formation is carried out to a diffusing screen 30 etc. is the usual observer's 
tolerance in many cases. 

[0041] However, since there is no change in the focal gap of the image formation side in a periphery having 
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occurred, an observer's toJeranc^ may be exceeded when projection distance is long. Then, according to 
drawing 10 , it explains about the configuration of other screens 30 which canceled the focal gap of the image 
formation side in the periphery section. D rawin g 10 is an outline top view for explaining the 2nd configuration of 
the screen 30 of the tooth-back projection mold display 81. 

[0042] As shown in drawing 10 , this diffusing screen 30 consists of the diffusion layer 31 located in Observer A 
side, and the clear layer 32 located in the image projection arrangement 4 side. Furthermore, a clear layer 32 is 
located in Observer A side, consists of 1st clear layer section 32a currently formed in the concave bend side 
configuration to the observer A concerned, and 2nd clear layer section 32b which is located in the image 
projection arrangement 1 side, and is formed in the concave bend side configuration to the image projection 
arrangement 4 concerned, and is constituted by sticking these with transparence adhesives. And the diffusion 
layer 31 concerned was formed in the concave bend side configuration to Observer A by forming said diffusion 
layer 31 on the concave bend side of 1st clear layer section 32a. Like the gestalt of the 1st operation 
mentioned above, formation of a diffusion layer 31 carries out embossing of the concave bend side of 1st clear 
layer section 32a to irregularity, or A diffusion sheet (sheet with which the so-called lusterless irregularity, the 
semicircle column-like unit lens section, etc. were formed) can be stuck on the concave bend side of 1st clear 
layer section 32a, or it can carry out by making a minute diffusion particle mix in the interior of a diffusion layer. 

[0043] The concave bend side of 1st clear layer section 32a, i.e.. the concave bend side in a diffusion layer 31 It 
curves in the shape of radii only by receiving horizontally like the gestalt of the above-mentioned operation. A 
diffusing screen 30 For example, the virtual flat surface X which touches the core of a diffusion layer 31 when 
constituted for 45 inch screens The curvature of the concave bend side in the diffusion layer 31 concerned is 
set up so that the spacing L between the longitudinal-direction peripheries of a diffusion layer 31 may be set to 
about 30mm. 

[0044] The concave bend side of 2nd clear layer section 32b is set up so that a gap of the image formation side 
in the periphery by said diffusion layer 31 having a concave bend side configuration may be canceled. That is, if 
the image formation side in the projection image from the image projection arrangement 4 is set up so that it 
may correspond to the virtual flat surface X adjacent to the core of a diffusion layer 31. an image formation 
side gap will arise in a longitudinal-direction periphery. Then, he is trying for the image formation side in a 
longitudinal-direction periphery to keep away from the image projection arrangement 4 corresponding to the 
concave bend side of said diffusion layer 31 according to the refraction operation by the concave bend side of 
2nd clear layer section 32b. In addition, the concave bend side of 2nd clear layer 32b may be formed so that a 
Fresnel lens may be accomplished, and it becomes possible [ raising the directivity of light ] in this case. 
[0045] In the above-mentioned configuration, the projection image projected from the image projection 
arrangement 4 Result in 2nd clear layer 32b in a diffusing screen 30, and a refraction operation is received in 
respect of the concave bend in this 2nd clear layer 32b. Image formation distance is lengthened in the right- 
and-left circumference of a diffusing screen 30, the image formation distance concerned becomes a thing along 
the concave bend side in said diffusion layer 31. and image formation of the image is carried out on a diffusion 
layer 31, without producing a focal gap. 

[0046] Next, the diffusing screen 30 of the tooth-back projection mold display 81 which has the configuration 
mentioned above is explained according to drawing 1 1 about the case where put it in a row lining up side-by- 
side, and it big-screen-izes. Since the diffusion layers 31 and 31 of the adjacent diffusing screens 30 and 30 in 
each tooth-back projection mold display 81 constitute the continuous radii concave bend side as shown in 
drawin g 1 1 R> 1 , it can prevent that an unnatural stage is generated in the image over the adjacent diffusing 
screens 30 and 30. Of course, since the diffusing screen which adjoins each other up and down constitutes the 
continuous field even if it puts it in a row also in a vertical list and big-screen-izes further, it can prevent that 
an unnatural stage is generated in the image over the diffusing screen which adjoins each other up and down. 
[0047] Furthermore, although it should curve In the shape of radii only by receiving a diffusion layer 31 
horizontally, it is good also as a configuration which starts in the shape of a rectangle and is acquired, and a 
part of thing which curved in the shape of radii not only to this but to the perpendicular direction, i.e., spherical 
surface, can be big-screen-ized similarly also in this case. 

[0048] Explanation of the gestalt of the above-mentioned implementation is for explaining this invention, and it 
should not be understood so that invention of a publication may be limited to a claim or the range may be **** 
(ed). Moreover, as for each part configuration of this invention, it is needless to say for deformation various by 
technical within the limits given not only in the gestalt of the above-mentioned implementation but a claim to be 
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possible. 

[0049] For example, although the configuration which carries out incidence to the reflective means 7 was 
explained by explanation of the gestalt of the above-mentioned implementation after the image light which 
carried out outgoing radiation of the image projection arrangement 4 was reflected by the 1 st reflective mirror 6 
In addition, are good also as a configuration in which the image light which lost the 1 st reflective mirror 6 and 
carried out outgoing radiation of the image projection arrangement 4 carries out incidence to the direct 
reflective means 7. Moreover, it is good also as a configuration in which the image light in which it was first 
projected on the image light which carried out outgoing radiation of the image projection arrangement 4 by the 
monotonous polarization mirror (optical separation means) 8, and it was reflected there carries out incidence to 
the reflective means 7. However, it is necessary to make image light other than the image light by the 
polarization component which penetrates the monotonous polarization mirror 8 in this case the configuration 
made to irradiate from the image projection arrangement 4. 

[0050] Moreover, although the case where the polarization direction was rotated 90 degrees by one reflection 
with the reflective means 7 using the quarter-wave length plate 71 as a phase contrast generating member was 
explained, it is good also considering the polarization direction as other include angles, for example, a 
configuration rotated 60 degrees. 

[0051] Furthermore, although the case where the polarization image light of a P wave was irradiated from the 
image projection arrangement 4 was explained, it does not matter as a configuration which irradiates the image 
light by the polarization component of the other oscillating directions. However, it is necessary to set up so that 
it may be changed into the polarization image light which finally penetrates the optical separation means 8 by 
reflection of the count of predetermined in the reflective means 7 in this case. 

[0052] Moreover, although explanation of the gestalt of the above-mentioned implementation explained the case 
where a two-dimensional image was displayed, it is applicable also to the display of a 3D scenography. And 
when performing stereoscopic vision by 3D scenography display without glasses, the configuration equipped 
with the lenticular plate or the parallax barrier between the diffusing screen and the observer can be used. 
[0053] 

[Effect of the Invention] Without enlarging depth of a case according to this invention as stated above, optical- 
path distance can be lengthened certainly and equipment can be thin-shape-ized conventionally. 
[0054] Therefore, it becomes possible to realize a tooth-back image projection arrangement thin by the big 
screen. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 10] 
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